Abstract This study evaluated the psychometric properties of the Child Disgust Scale (CDS) among 457 youth (ages 8-17, M = 14.77 ± 1.98 years) initiating residential treatment for obsessive-compulsive disorder and anxiety disorders. Confirmatory factor analysis supported a bifactor model with two distinct factors of Disgust Avoidance and Disgust Affect, in addition to an overall General Disgust factor. Strong internal consistency was observed for the CDS total and factor scores. In addition, CDS scores demonstrated generally modest and positive correlations with child-reported obsessive-compulsive and anxiety symptoms, weaker correlations with parent-reported anxiety and child-rated impairment, and non-significant correlations with parent-rated impairment. Findings suggest that the CDS displays strong psychometric properties and is developmentally appropriate for use in pediatric clinical populations with obsessive-compulsive and anxiety disorders.
Introduction
Disgust is a basic and universal emotion often conceptualized as a defensive response to aversive stimuli [1] . Research has shown that the degree of disgust experienced varies between individuals [2] . Individual differences in the propensity to experience disgust in the presence of aversive stimuli has been defined as disgust sensitivity [3] . The construct is considered to be a stable (dispositional) personality trait with robust genetic influences [4, 5] that can be exacerbated by social transmission during childhood [1, 6] . Disgust sensitivity has been associated with obsessivecompulsive disorder (OCD), most notably contamination obsessions and washing subtype compulsions [7, 8] . Further, disgust sensitivity has been correlated with symptoms of many anxiety-related disorders [9, 10] , blood-injectioninjury phobia (BII) [11, 12] , posttraumatic stress disorder (PTSD) [13] , and hypochondriasis [14] .
To date, most research on disgust sensitivity and psychopathology has been among adult samples, with few data reported among pediatric populations. This is problematic, given research implicating disgust sensitivity in the development and maintenance of anxiety-related disorders [9, 10] , the epidemiological data for which suggest an average age of onset as 11 years or earlier [15] . Consistent with adult research, the studies which have employed pediatric samples have shown associations between disgust sensitivity and symptoms of OCD, small animal phobia, social phobia, and disordered eating [16] . Further, Muris and colleagues [17] found evidence to suggest that priming of youth with disgust-related information specific to novel animals predicted subsequent elevations in child-reported fear of the animal(s) in question. This suggests that the experience of disgust may have a causal effect on the development of anxiety-related symptoms. The growing literature base suggesting associations between disgust sensitivity and anxiety symptoms in youth has created the need for a psychometrically sound measure for its assessment in children. Although more recent research has focused upon assessment of disgust sensitivity in youth, significant limitations in these efforts have been identified. For example, Muris et al. [18] developed an age-downward version of the Disgust Emotion Scale-the Disgust Emotion Scale for Children (DES-C). However, downwardly extending adult scales does not guarantee the ability to adequately account for developmental differences in the construct of disgust sensitivity among children. Additionally, studies of measures including the DES-C have used a restricted age range of children (typically 9-13 years), although anxiety disorders have been observed to develop in younger children. The Child Disgust Scale (CDS) [19] is a newly developed child-rated measure of disgust sensitivity characterized by endorsement of responses to disgust-eliciting stimuli. Ratings on the CDS assess a General Disgust factor and two constituent factors of Disgust Avoidance and Disgust Affect. When presented with disgust-eliciting stimuli, the Disgust Avoidance score reflects the likelihood of avoiding said stimuli, while the Disgust Affect score reflects the likelihood of experiencing an affective response.
To date only one psychometric investigation has been conducted on the CDS [19] . Internal consistency was .96 in a non-clinical sample of 1500 school-children. Convergent and discriminant validity were supported in a non-clinical secondary sample of 50 school-age children, as the CDS scores demonstrated strong associations with measures of anxiety-related disorder symptoms and common fears, but no significant association with depressive symptoms. Although these data are encouraging, it is unclear if the proposed bifactor 2-factor structure of the CDS is generalizable to a clinical sample. Further, replication of assessment across populations is essential in evidencebased assessment in youth [20, 21] . Therefore, formal evaluation of the psychometric properties of the CDS in a clinical sample is critical.
The purpose of this study was to examine the psychometric properties of the CDS in a diverse clinical sample. We had three research questions. First, is the proposed CDS bifactor structure supported in a sample of youth presenting for residential treatment of OCD and anxiety disorders? Given previous examination of the CDS [19] , we hypothesized that the factor structure would support presence of a General Disgust factor as well as two discrete subfactors-one affect-based, the other delineating avoidance of disgust stimuli. Second, what is the internal consistency of the CDS Total and factor scores in this sample? Viar-Paxton et al. [19] found adequate internal consistency for overall disgust sensitivity, as well as for both subfactor scores (Disgust Avoidance, Disgust Affect). Therefore, we hypothesized that internal consistency would be comparable for the current sample. Third, to what extent do CDS scores correlate with measures of anxiety symptom severity and overall impairment in this sample? We hypothesized that CDS scores would correlate strongly with anxiety symptoms, given the findings of Viar-Paxton et al. [19] , but not significantly with perceived impairment.
Method Participants
Participants included 457 children and adolescents (ages 8-17, M = 14.77 ± 1.98 years; 53 % female), who were seeking residential psychosocial treatment for OCD and/or anxiety disorders. Inclusion criteria included child age between 8 and 17 years and ability to independently read English. Potential participants were excluded from analysis if any administered measures were not completed. Table 1 below lists participant characteristics. All psychiatric diagnoses were made through clinical and/or diagnostic interviews with attending psychiatrist/psychologist upon admission to treatment facility.
Measures

Child Disgust Scale
The CDS [19] is a 14-item child-rated measure of disgust sensitivity, with items scored on a 3-point scale ranging from 0 to 2. The CDS assesses an overall General Disgust factor and two subfactors (Disgust Avoidance, Disgust Affect). The Disgust Avoidance score is derived from the mean of 9 items (range = 0-2); the Disgust Affect score is derived from the mean of 5 reverse-scored items (range = 0-2). The sum of all 14 items constitutes a Total score, with higher scores corresponding to greater disgust sensitivity.
Children's Yale-Brown Obsessive Compulsive Scale -Self-
Report (CY-BOCS-SR-SR)
The CY-BOCS-SR [22] is a 10-item self-report measure of obsession and compulsion severity. Assessment is focused upon the week immediately prior to administration, with all items scored on a five-point Likert-type scale. The CY-BOCS-SR produces three scores: Obsession Severity; Compulsion Severity; and a summative Total Score. Like the clinician-rated version, the CY-BOCS-SR demonstrates good internal consistency, moderate inter-rater agreement, and acceptable convergent and divergent validity [23] .
Screen for Child Anxiety Related Emotional DisordersChild and Parent Versions (SCARED)
The SCARED [24] is a self-report measure used to screen youth for anxiety disorders. Both child-and parent-versions consist of 41 items. The specific symptom domains assessed include panic/somatic, generalized anxiety, separation anxiety, social phobia, and school phobia. Items are rated using a 0-2 point rating scale (0 = not true/hardly ever true, 1 = sometime true, 2 = true/often true). The SCARED demonstrates good internal consistency and discriminant validity [24] . Child Sheehan Disability Scale -Child and Parent Versions (CSDS-Parent/Child). The CSDS-Parent [25] assesses the extent of impairment in social, academic, and family domains caused by a child's psychiatric symptoms. Similarly, the CSDS-Child [25] assesses the child's perception of impairment related to psychiatric symptoms across social, academic and family domains. The CSDS-
Child and Parent versions demonstrate strong reliability and construct validity [25] .
Procedures
Permission to conduct an archival review of clinical records was obtained by the institutional review boards at both the University of South Florida and Rogers Memorial Hospital. Data were collected as part of routine intake assessment administration among youth (and their parents) seeking residential psychiatric treatment for OCD and anxiety disorders.
Analytic Plan
Factor Structure. To evaluate the factor structure of the CDS, a confirmatory factor analysis (CFA) was performed using the bifactor model of the CDS specified by ViarPaxton et al. [19] . Because individual CDS items are ordinal in nature, the model was evaluated using WLSMV estimation in Mplus 7.31 [26] . Model fit was evaluated by using the v 2 test for goodness-of-fit, the Comparative Fit Index (CFI) [27] , the Root Mean Square Error of Approximation (RMSEA) [28] , and the Standardized Root Mean Square Residual (SRMR) [29] . Because the v 2 test for goodness-of-fit is often oversensitive [30] , adequate model fit was determined by values of greater than .95 for the CFI, values of less than .06 for the RMSEA, and values of less than .06 for the SRMR [31] . We also reported total variance accounted for by the model and its subfactors as well as total common variance accounted for (i.e., of all model variance explained, how much of it was uniquely attributable to each factor). Multiple imputation was used to address missing data for the CFA (98.5 % of data or greater was available for both items in all possible CDS item pairs). After considering the influences of number of imputations on precision of covariance estimates and statistical power [32] , 100 imputations were used.
Internal Consistency
To evaluate reliability, omega and omega hierarchical were computed, which are currently considered as more appropriate measures of reliability for bifactor models relative to older measures such as Cronbach's alpha [33] . Omega reflects overall reliability and is analogous to Cronbach's alpha, while omega hierarchical reflects the reliability of a factor after accounting for all other scale factors (i.e., General Disgust and/or subfactors). Omega and omega hierarchical were computed using the program ''Omega'' [34] . While widely accepted standards for omega hierarchical levels have not been established, omega hierarchical values should at minimum be greater than .50 in order to reflect adequate reliability [35] .
Clinical Correlates
Given that the CDS produces total and subscale scores, following precedent provided by Viar-Paxton et al. [19] , Pearson correlations were used to evaluate clinical correlates of the CDS and its subscales, including OCD severity (self-reported CY-BOCS-SR total score and obsessions and compulsions subscales), overall anxiety (SCARED-C and SCARED-P), and overall impairment (CSDS-C and CSDS-P). Based on criteria presented by Cohen [36] , Pearson correlations of 0.1, 0.3, and 0.5 represent small, medium, and large correlations, respectively. Full-information maximum likelihood estimation was used to address any missing data when evaluating clinical correlates (91 % of data or greater was available for all possible pairs of clinical correlates).
Results
Descriptive Statistics
Descriptive statistics are presented in Table 2 , including mean ratings and skew/kurtosis statistics for each CDS item. All items were within the recommended range of ± 2 for skewness and kurtosis [37] . In terms of individual item responses, those questions for which more than 30 % of the sample indicated high disgust included items 2 (eat popsicle licked by dog; 60.4 %), 7 (touch sandwich with mold; 56.6 %), 8 (eat soup with hair in it; 43.3 %), 12 (use toilet with poop in it; 59.0 %), 13 (share markers with someone who touched dead bird; 49.9 %), 17 (drink after someone else from same container; 44.6), and 18 (see someone vomit; 32.8 %). In contrast, questions for which more than 30 % of the sample indicated no disgust included items 4 (pick up worm in hand; 41.6 %), 5 (sight of blood; 68.0 %), 6 (touch raw meat when cooking; 48.9 %), 11 (TV shows people's guts; 42.2), 15 (see dead animal on road; 52.5 %), and 16 (seeing blood in meat at store; 60.3 %). Detailed descriptions of individual item prompts are provided in Table 3 .
Factor Structure
Overall model fit for the CDS bifactor model was adequate [v 2 (63) = 128.58, p \ .01, CFI = .97, RMSEA = .05]. Factor loadings for the CFA bifactor model of the CDS can be seen in Fig. 1 . Of note, all loadings were statistically significant except for the loading of item 18 on the Disgust Affect subfactor. Variance contributed by individual CDS items can be found in Table 3 . For the entire scale, 47 % of item variance was contributed to one of the study factors. The General Disgust factor explained 21 % of the total variance, while 18 % of total variance was explained by the Disgust Avoidance subfactor and 8 % of total variance was explained by the Disgust Affect subfactor. The General Disgust factor explained 44 % of the common variance, while 39 % of common variance was explained by the Disgust Avoidance subfactor and 17 % of common variance was explained by the Disgust Affect subfactor.
Internal Consistency
After establishing the validity of the disgust construct in children, we evaluated how reliably the CDS measures this construct. Omega values for the General Disgust factor, Disgust Avoidance factor, and Disgust Affect factor were .90, .87, and .84, respectively. This reflects that all CDS scales displayed reliable scores. Omega hierarchical values for the General Disgust factor, Disgust Avoidance factor, and Disgust Affect factor were .52, .58, and .33, respectively.
Clinical Correlates
Pearson correlations between CDS scores and clinical correlates can be found in Table 4 . Medium-sized correlations were observed among OCD severity and both the CDS Total Score and CDS Disgust Avoidance Score, though the correlations with OCD severity were in the small-medium range for the CDS Disgust Affect subscale. Correlations among all CDS scales and child-reported anxiety on the SCARED-C were in the medium to medium-large range, though correlations among the CDS scales and parent-report on the SCARED-P were in the small-medium range. All CDS scores correlated in the small-medium range with child-rated disability on the CSDS-C, but correlations with parent-rated disability on the CSDS-P were statistically non-significant.
Discussion
This study sought to further investigate the psychometric properties of the CDS among a pediatric treatment-seeking population. With respect to individual item responses, the pattern of response approximated that of Viar-Paxton et al. [19] . Disgust Avoidance mean score was 60 % of the possible maximum, while Disgust Affect mean score was only 33.7 % of the possible maximum. Overall, the bifactor model first reported for the CDS [19] fit well, reflecting validity for a model that has a General Disgust factor, with two unique subfactors-Disgust Avoidance and Disgust Affect. These factors also reliably measured their hypothesized constructs and showed evidence for unique measurement of their associated construct, as all three factors accounted for variance above and beyond that accounted for by the other factors. Although all factors showed such uniqueness, Disgust Avoidance accounted for more unique variance and exhibited a lower omega hierarchical value as compared to Disgust Affect. This differs somewhat from Viar-Paxton et al. [19] . It is possible that when using a clinical sample, the relative variance contributions may differ compared to a non-clinical counterpart, particularly when examining youth with obsessive-compulsive and/or anxious symptoms who exhibit avoidant behaviors. With respect to clinical correlates, generally modest associations were observed between CDS scores and measures of anxiety and obsessive-compulsive symptoms, supporting the finding that disgust sensitivity is associated with anxiety symptoms. Interestingly, the strength of association with CDS scores was less strong for parent ratings as compared to child ratings, which may reflect method variance. Although associations were weak and/or non-significant between CDS scores and ratings of impairment (CSDS scores), the aforementioned difference in association strength between child and parent ratings resulted in weak but significant associations between CDS scores and child-rated impairment (parent ratings were non-significant), suggesting that disgust sensitivity may be a weaker predictor of functional impairment in youth with significant psychopathology.
Limitations
Study results should be interpreted in light of certain limitations. First, CDS scores were not examined as a function of diagnosis, nor was divergent validity examined. This limitation is a function of the clinical sample studied, wherein only those assays considered salient to treatment All items are numbered so that they match the item numbering from [19] Fig. 1 Bifactor model fit to the Child Disgust Scale were administered. Future research should seek to incorporate measures to examine divergent validity. Second, the current sample exhibited severe psychiatric symptoms; therefore, future research should seek to evaluate outpatient samples with more moderate symptom levels.
Summary
This study represents an important step in the investigation of psychometric properties for an instrument designed to assess disgust sensitivity among youth. Overall, the CDS displays good psychometric properties. When utilized among a pediatric residential treatment-seeking clinical population, the bifactor model originally proposed [19] fits well. However, when simultaneously considering all factors, the Disgust Affect subfactor accounted for less variance and was less reliable than the Disgust Avoidance subfactor. The CDS does predict some clinical correlates of interest, although the associations observed were modest. The associations of CDS scores with parent-reported measures were relatively low, this phenomenon is by no means unique to disgust sensitivity. It is possible that disgust does not affect overall symptom severity, and/or this may reflect shared method variance. More research is needed to determine how the Disgust Affect factor performs with outpatient clinical samples and to identify how parents might conceptualize child-rated disgust. Overall, our data indicate that the CDS is a measure with strong psychometric properties for use with pediatric treatment-seeking samples. This finding suggests that the CDS is an ideal tool for examining the contributions of disgust sensitivity to youth's experiences with anxiety disorders and OCD.
